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QUESTION 1 (20 marks) 
Select the ONE best answer to each question. All 15 questions are of equal value. 
All answers to QUESTION I must be written in the answer booklet provided. 

1. A nucleotide is 


a. another name for a nitrogenous base found in DNA; 

b. composed of a complementary base pair; 

c. composed of a phosphate group, sugar and nitrogenous base; 
d. only found in DNA 


Use the following information to answer questions 2 and 3. 


The following Ti plasmid was generated and used to infect a culture of individual tobacco plant leaf cells 
that didn’t have resistance to the antibiotic kanamycin. The aim was to produce modified plants via tissue 
culture. 


Left Kanamycin Right 
Border resistance gene _ border 


a ee ie 


\ : 
\ Foreign gene / 
\ 


2. Only some of the cells took up the plasmid. The researcher was able to select these cells because 


a. This is wrong as in general, the plasmid will be taken up by all tobacco cells so all were 
useable for tissue culture. 

b. This is wrong because none of these cells will produce new plants from tissue culture as 
they are leaf cells so the experiment failed. 

c. Only cells that could thrive on basic media could grow so these were useable for tissue 
culture. 

d. Only cells that could thrive on media containing kanamycin could grow so these were 
useable for tissue culture. 


Question 1 is continued on page 3 
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In the plantlets that were produced from the above experiment 


a. All cells would contain copies of the foreign gene. 
b. Only leaf cells would contain copies of the foreign gene. 
c. None of the cells would contain copies of the foreign gene. 
d. Only some of the cells would contain a copy of the foreign gene. 
The role of tRNA is 
a. To serve as an intermediate in the decoding of genes 
b. To act as transporters bringing amino acids to the site of protein synthesis 
c. To serve as general translational components of the ribosome 
d. To facilitate splicing of pre-messenger RNAs 


In a population under Hardy-Weinberg equilibrium the proportion of heterozygotes in general can 
be determined by 


P, 
P 
. pq 


. 2pq 


Bose 


In a population of mice the allele for kinky tails is autosomal recessive. If 10% of mice have a 
kinky tail how many do you expect to be heterozygous? 


a. 0.316 
b. 0.432 
c. 0.468 
d. 0.684 


In a genetic code translation table there are 64 codons. Of these how many actually code for an 
amino acid? 


a. 3 

b. 60 
c. 61 
d. 64 


A mutation that leads to a codon in RNA changing to a stop codon would cause 


No change in the resulting protein 
A protein that is abnormally short 
A protein that is no longer viable 


aoe 


All three are possible depending on where the mutation is in the sequence. 


Question 1 is continued on page 4 
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9. The frequency of deleterious alleles in a population is maintained by 


Migration into the population 

New mutations 

Natural selection 

Random selection of alleles into gametes that are fertilised 
All of the points can explain the maintenance of the alleles. 


ie ao ce 


10. A mutation that results in a base in a codon being replaced by another one giving the same amino 
acid is called a 


Silent mutation 
Missense mutation 
Nonsense mutation 


aoe 


Replacement mutation 


11. Ina FISH analysis a cloned probe of a single-copy gene hybridises to cells in mitotic metaphase. 
How many fluorescent spots will be seen in one cell 


a. 1 
be 22 
G4 
d. Too many to be counted 


12. In your answer book write the name of the 2 parts labelled A and B in the following diagram of a 
eukaryotic chromosome. 


LIES, 
13. Narrow heritability is the proportion of 


Phenotypic variance to additive genetic variance 
Additive genetic variance to environmental variance 
Additive genetic variance to phenotypic variance 
Environmental variance to phenotypic variance 


ao TP 


Question 1 is continued on page 5 
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Use the following information to answer questions 14 and 15. 
The following is a pedigree for Duchenne muscular dystrophy (DMD), a rare condition in humans. 


Solid colour squares indicate individuals affected by the disease. Assume that the 4 males marrying 
into the family are non-carriers of the condition. 


14. The most likely inheritance pattern followed by DMD is 


a. Autosomal recessive 
b. X-linked recessive 
c. Cytoplasmic 

d. Y linked 


15. From the pedigree above the child indicated by the question mark (?) is a male. The probability 
that he is also affected with the DMD like his cousins is 


a. O 

b. %=50% 

c. %=25% 

d. 1/8 = 12.5% 
e. 1/16= 6.25% 
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QUESTION 2 (20 Marks) 


The following pedigrees are each for a different, rare, human genetic disease. For each pedigree indicate 
the most likely mode of inheritance. For each pedigree explain your reasoning (5 marks each) 


Om 


Peay arse ete om Ci 


Cc) d) 


Or en 
een 0eec Oem ee 
cm onou Sth far Ol] On 


a) b) 


QUESTION 3 (20 marks) 


Answer ALL parts of this question 
a. Describe the role of each of the following enzymes involved in DNA replication (10 marks) 


1. DNA Ligase 

il. DNA polymerase I 
ill. DNA polymerase III 
IV. Primase 


b. Polymerase chain reaction (PCR) is based on the process of DNA replication. Describe the three 
steps of each cycle of PCR. Explain how PCR differ from the process of DNA replication in the 
cell (10 marks) 
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QUESTION 4 (20 marks) 
Answer all parts of this question 
Explain each of the following genetic terms and give an example of each (4 marks each) 


Epistasis 

Incomplete penetrance 
Pleiotropy 

Sex-limited trait 
Co-dominance 


a a a 


QUESTION 5 (20 marks) 


Answer all parts of this question 


a. Discuss the concept of neutrality and how it can be used to help us better understand evolution. 
(10 marks) 


b. Variation is a common and important evolutionary feature of living organisms. The most common 


variant found in the genome are single nucleotide polymorphisms (SNP). Discuss their importance 
for current genetic research. (10 marks) 


QUESTION 6 (20 marks) 


Discuss the main factors that influence genetic variation and their effects on populations. (20 marks) 


QUESTION 7 20 MARKS) 


Answer all parts of this question showing full working 


a. Neville is selecting porcupines to make them pricklier. The heritability of prickliness is 0.75. 
Average prickliness before selection is 100. The average prickliness of the males and females 
selected to produce the next generation is 108. 


i. What is the expected breeding value for both males and females being used in the breeding 


program? 
i. What will the prickliness of the next generation be? 


Question 7 is continued on page 8 
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b. Neville’s friend Suzy is also studying porcupines. She is interested in the average length of their 
spines. Suppose the average length in a population is 25 cm and she takes a number of males and 
females with an average length of 30 cm. She randomly mates these to other females and males 
with the average spine length. The offspring grow up with average spine lengths of 26.25 cm. 


i. Use Suzy’s data to estimate the heritability for spine length. 
i. IfSuzy chooses a male with an average spine length of 35 cm and crosses it to a porcupine 
with 30 cm spines what length would you expect their offspring to have? 


If the top 10% of male porcupines are randomly mated in both Neville’s and Suzy’s experiments 


which trait do you think would increase quicker over a generation, prickliness or spine length? 
Why? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. Writing your name and number on the front 
will help us confirm that your paper has been returned. 


